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Abstract 
This paper attempts to investigate the co-integration relationship between consumption, income and GDP per capita (as a proxy 
of the level of standard of living) in time-series cross-section data. To conduct this analysis, we have applied tests to verify if the 
time series are non-stationary and co-integrated. The panel data covers a large sample formed from 79 countries, divided in three 
categories depending on their income level – low, middle and high. The study regarded annual observations for a period of 31 
years, from 1980 to 2010. The results have shown that the association between consumption and income is stronger in low and 
high income countries, compared with middle income countries. A small level of income determines its use especially for 
consumption and a high level of income increases consumption as there are more available resources to cover large investments 
as well. The relation between consumption, income and GDP is stronger for low and middle income countries, a logical 
conclusion since the high income countries allocate more capital to investments and are intense specialized in research and 
development activities. 
© 2014 The Authors. Published by Elsevier B.V. 
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1. Introduction 
Income is a principal determinant of consumption, but access to credit sources and subsistence activities are also 
critical for it. However, beside these economic factors, some psychological factors also influence the consumer 
spending. Katona (1960, p. 22), for example, claimed that the ability to buy is not enough, because consumption 
expenditures are also dependent on the willingness to buy. This willingness is influenced by individual rationales, 
such as attitudes and prospects of future income, and by the state of the whole economy, which create a general 
optimistic (positive) or pessimistic (negative) environment.  
Moreover, consumption is concurrent with savings, which are a source for investments. In this direction, Keynes 
(1936;2009, p. 158) suggested that individuals tend to increase consumption as their income increases, but to a lesser 
extent. This fundamental psychological law states that as the level of income increases, the difference between 
income and consumption increases as well. 
This paper investigates the relations between consumption, income and GDP per capita on panel data (formed of 
cross-section and time series data) for three categories of countries – with low, middle and high income.  
First we have tested the degree of co-integration between consumption and income. Then, although it is well 
known that consumption is one of the main components of GDP formation, we have attempted to test the level of 
association between consumption, income and GDP per capita. The main purpose of this paper was to analyze the 
differences that may appear in this association between variables according to the income level in which a country 
stands. Our analysis offers only a partial image of the big picture, because it is well-known that in both cases there 
are many other significant factors which influence the levels of consumption or gross domestic product. 
2. The Evolution of the Average Levels of Consumption, Income and GDP per capita 
In general, as the modern economies are developing to greater extents of modernization and the standard of living 
is rising, the levels of consumption and income increase. In this section we proposed to broadly investigate the 
evolution of the average degrees of consumption, income and GDP per capita in the considered panels of countries. 
Figure 1 shows the dynamics of these indicators in low (a), middle (b) and high (c) income countries.  
In the case of high income countries, after 1985, the net average income increased faster than the level of 
consumption. In fact, consumption increased constantly with a small decrease at the peak of the crisis. In middle 
income countries, from 2003 to 2008, the average net income and the average GDP per capita increased stronger 
than consumption. Here, we can assume that the consumers have saved more than before. For the countries with a 
low level of income the differences between the three indicators are smaller than in the cases of high and middle 
income countries. This fact can be explained through the fact that, to an average level, the individuals from this 
category of countries use a larger part of their income for consumption. 
If we analyze the three graphs above we have to remark that, in the considered period, the evolution of the per 
capita consumption has a constant slope of increase in all three cases, with a small decline from 2008 to 2009 (the 
years of crisis). The evolutions of GDP per capita and national income per capita are more fluctuant. This fact is 
explainable through particular economic aspects, such as small crises, economic difficulties or different depreciation 
policies, etc.  
An important aspect is that people did not adjust their consumption in the same proportion as these shifts the 
levels of income and GDP. They keep it at a similar value by reducing the savings, hopping that the value of the 
income/GDP will restore to the previous values. Also, if the consumer is used with a certain standard of living it is 
hard for him to renounce to it, even if he cannot sustain anymore this style of life.  
An important conclusion which can be drawn from these dynamics is that, even if both consumption and income 
strongly increased in the analyzed period, the level of income has grown more than the level of consumption. This 
finding is in accordance with Keynes’ remark and it can be observed that, with some fluctuations (especially in high 
income countries), the difference between income and consumption grows along with the rising levels of income 
and consumption. It is obvious that an increase in the income level is followed by increases in consumption and 
investments and, along with them, in the level of gross domestic product per capita. 
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Fig. 1. The dynamics of the average levels of private consumption (household final consumption expenditure) per capita, net income per capita 
and GDP per capita for the period between 1980 and 2010 – all the indicators are expressed in current US$;  
(a) High Income Countries, (b) Middle Income Countries, (c) Low Income Countries  
Source: own processing with data from World Bank. Data – Indicators. 
3. Data, Methodology and Empirical Results 
In order to analyze the relation between consumption, income and GDP per capita during 1980 – 2010 we 
considered a number of 79 countries (extracted from the World Bank statistics) divided in 3 categories of income. 
The criterion used was the World Bank classification, but for reasons of size adequacy, our panel for low income 
countries is formed by conjunction of low and lower middle income countries (see Appendix E); the other two 
categories remained unchanged. The targeted variables were: private consumption per capita (expressed in the form 
of household final consumption expenditure per capita), adjusted net national income per capita and GDP per capita. 
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World Bank provides private consumption data in constant 2005 US$, and the other variables in current US$. We 
transformed constant 2005 US$ in current US$ using the inflation conversion factors (Sahr, 2014), to have the same 
unit measures. All the tests were performed in EViews (version 7.1). 
First, we investigated the stationary character of the variables with tests which assume common (Levin Lin & 
Chu and Breitung) and individual (Im, Pesaran & Shin, ADF-Fisher Chi-square and PP-Fisher Chi-square) unit root 
process (see Appendix A̢ with the probability values p in brackets; here we must make a comment: the value of 
probability is displayed in all the cases with an approximation of 4 digits, so in our analysis the value of p = 1.0000 
or 0.0000 is many times an approximation).  
In the analyzed panels (low, middle, high income and total countries), we found that all the three variables – 
consumption, income and GDP per capita – are non-stationary and have unit roots, both when intercept and when 
intercept plus trend is considered. However, when the outcomes were mixed (for example, in the case of income and 
GDP per capita for intercept and trend) we have considered the majority of the results. Further, all the data series 
are integrated of first order and became stationary at 1st difference.  
Second, we performed cointegration tests, since we found out that in all the cases the variables are integrated to 
the same order I(1). We started to investigate the long-run relation with Pedroni Test (see Appendix B). Pedroni 
(1999, p. 666) proved that the null hypothesis of no cointegration between variables is rejected when the calculated 
panel statistics have large negative values, except for panel v-statistics which take large positive values in this case. 
In our study, there is strong evidence that consumption and income are cointegrated only in middle income 
countries when an intercept is considered and only in low income countries when a trend is considered in the time 
series. For the relationship between consumption, income and GDP, the association was significant only for middle 
income countries when intercept is considered and in the case of low and middle income countries for intercept and 
trend. However, the calculated tests values reported a combined interpretation in every considered case (for every 
panel and both associations between variables). We considered the criterion reported by most of the results for each 
particular situation. For example, even if a small difference was found when we analyzed the relation between 
consumption, income and GDP for intercept and trend in all countries, only 5 out of 11 statistics rejected the null 
hypothesis, the decision was that there is no association between variables.  
We continued the analysis by performing additional tests of cointegration, because the results varied, using the 
methodology proposed by Kao and Fisher (see Appendix C). Kao Test reported the existence of cointegration 
between consumption, income and GDP in all panels. Also, we found that excepting middle income countries, the 
statistics reported an association between consumption and income – for low income, high income and all countries. 
Appling Fisher Test, only for intercept, the results confirmed the long-run relation between consumption and income 
in the case of low and high income countries and the long-run relation between consumption, income and GDP in 
the case of low and high income countries. When intercept and trend are considered, both associations are 
significant in all data panels (low income, middle income, high income and all countries).  
To conclude with the cointegration results, a summary is presented in Appendix D. Most evidences (for constant 
and for constant plus trend together) show a strong relationship between consumption and income mainly in low and 
high income panels, but weaker for middle income countries. Also, a significant association, reported by the 
majority of results, was found between consumption, income and GDP in all the country panels (low, middle and 
high income countries). For the analyzed period, in the considered sample of all countries the conclusions are mixed 
for both associations of variables. 
4. Discussions 
One shortcoming of our analysis is related to data quality and comparability, a specific issue generally 
encountered in cross-country time series studies. Data collection techniques and coverage, in particular, are not 
unique and can vary from country to country and from one period to another within the same country (e.g., the 
Eastern Europe Communist Regimes had problems in reporting data).  
Another problem was the lack of data. To overcome it, we selected into analysis only the countries with 
consistent data. The same procedure was used for the analyzed period. The remaining gaps were filled using 
Multiple Imputation (Regression Method), applied in SPSS (version 20). Here we must add a comment: we could 
not use the interpolation method, because the missing data (respectively: GDP per capita – Ethiopia 1980; Income 
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per capita – Ethiopia 1980 and Mali 1989; and households’ consumption per capita – Algeria 2010, Ethiopia 1980 
and Madagascar 2010) were mostly at the starting and ending periods of the time series. However, reported to our 
sample size, these missing values are not problematic, since they represent less than the accepted 5% level of 
significance. Because of the different definitions of some indicators (the different measures of gross domestic 
product per capita, for example), we could not mix the data sources and we have confined to a single one – the 
World Bank.  
We can also mention that the criterion used to associate the countries in a particular category can be criticized. 
The World Bank’s country income classification is dynamic: a country can move annually to another category 
(according to its level of income) and the reference values of gross national income (GNI) per capita vary in time. In 
our analysis, we have chosen the most recent classification, available for the 2015 fiscal year (see Appendix E), to 
allocate each considered country to a given panel (low, middle and high income countries). The analyzed time series 
overlaps over a period of 31 years, from 1980 to 2010 (unfortunately, because the percent of missing data was too 
high, we have not considered the period between 2011 and 2014). 
5. Conclusions 
The study found that, in general, there is an association between consumption and income. However, the level of 
income has a greater importance for consumption for the individuals from countries with low and high income 
levels, but the association between these two variables is weaker in the countries with a middle income level. An 
explanation of this fact could be that the two extremes, of a reduced and a raised level of income, coordinate in a 
large extent the consumption behavior. People from low income countries use their budget predominantly for 
consumption, as they need to primarily satisfy their basic necessities. People from high income countries have more 
available resources to spend and can increase consumption together with investments. Also, a moderate level of 
income can allow and determine people to save more (compared for example with low income countries), in order to 
improve their future life style.  
The association between consumption, income and GDP was found significant in the all the considered panels of 
countries, more accentuated for the low and middle income countries. We can report this result to the fact that a 
greater level of consumption and income increases the proxy of the standard of living, but to a lower degree for the 
high income countries which are more proficient in investments and R&D activities, especially in human capital. 
However, even the consumerism is sometime blamed for slowing the developing process of a country, because it 
concurs with the savings and the investments, its degree represents a proxy for an increasing standard of living for 
the low and middle income countries. 
Also, our study confirms that the psychological law stated by Keynes, according to which as the level of income 
increases, the difference between income and consumption increases as well, is validated by the empirical 
evidences. Also, it reveals that consumption habits depend on the level of income and that consumption and income 
contribute to the formation of gross domestic product per capita differentially, according to the level of income 
resources. 
Moreover, in this direction, further investigations can be made. For example, a study in which we would estimate 
the standard equation of each panel could reveal the importance degree of income in the level of consumption and 
the significance of income and consumption in the level of gross domestic product per capita, for each of the three 
categories of country panels. 
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Appendix A. Panel Unit Root Tests 
Panel Variable Test* 
Level 1st Difference 
Constant (p**) Constant + Trend (p**) Constant (p**) Constant + Trend (p**) 
Low Income 
con LLC 17.0903 (1.0000) 5.0628 (1.0000) -14.4048 (0.0000) -18.7626 (0.0000) 
IPS 18.8341 (1.0000) 8.4494 (1.0000) -14.3790 (0.0000) -17.8779 (0.0000) 
ADF 3.8810 (1.0000) 23.6598 (0.9998) 312.5286 (0.0000) 346.015 (0.0000) 
inc LLC 10.6038 (1.0000) 3.7995 (0.9999) -15.3128 (0.0000) -16.1650 (0.0000) 
IPS 9.0894 (1.0000) 5.9696 (1.0000) -15.6464 (0.0000) -16.3790 (0.0000) 
ADF 19.9323 (1.0000) 30.6752 (0.9919) 329.852 (0.0000) 311.807 (0.0000) 
gdp LLC 12.8053 (1.0000) 4.7872 (1.0000) -14.4713 (0.0000) -15.3750 (0.0000) 
IPS 12.9486 (1.0000) 7.9066 (1.0000) -14.1393 (0.0000) -15.0770 (0.0000) 
ADF 11.0758 (1.0000) 13.8396 (1.0000) 298.085 (0.0000) 191.392 (0.0000) 
Middle Income 
con LLC 13.5006 (1.0000) 6.9429 (1.0000) -8.8449 (0.0000) -11.4622 (0.0000) 
IPS 17.1160 (1.0000) 7.6637 (1.0000) -11.6696 (0.0000) -11.6198 (0.0000) 
ADF 1.4113 (1.0000) 23.8091 (0.9972) 235.6662 (0.0000) 216.2453 (0.0000) 
inc LLC 13.6653 (1.0000) 7.7630 (1.0000) -6.4072 (0.0000) -8.9661 (0.0000) 
IPS 13.8885 (1.0000) 7.0692 (1.0000) -9.3337 (0.0000) -11.5715 (0.0000) 
ADF 3.4962 (1.0000) 19.6997 (0.9998) 206.1248 (0.0000) 214.0461 (0.0000) 
gdp LLC 15.9685 (1.0000) 8.4947 (1.0000) -8.6501 (0.0000) -11.6811 (0.0000) 
IPS 16.3848 (1.0000) 8.6498 (1.0000) -9.8328 (0.0000) -12.2305 (0.0000) 
ADF 5.6643 (1.0000) 18.1030 (0.9999) 214.5303 (0.0000) 236.8049 (0.0000) 
High Income 
con LLC 7.5975 (1.0000) -1.4930 (0.0677) -15.8327 (0.0000) -14.3167 (0.0000) 
IPS 15.9085 (1.0000) 0.8189 (0.7936) -13.5988 (0.0000) -13.2250 (0.0000) 
ADF 2.1178 (1.0000) 56.4383 (0.5336) 289.0744 (0.0000) 266.4696 (0.0000) 
inc LLC 5.7536 (1.0000) 2.0030 (0.9774) -14.6470 (0.0000) -13.1030 (0.0000) 
Breitung - - 3.8193 (0.9999) - - -2.0427 (0.0205) 
IPS 9.9187 (1.0000) -3.1640 (0.0008) -15.8037 (0.0000) -14.2512 (0.0000) 
ADF 8.9080 (1.0000) 105.4369 (0.0001) 343.6290 (0.0000) 283.9950 (0.0000) 
PP 7.11771 (1.0000) 48.4961 (0.8087) 342.3325 (0.0000) 278.1638 (0.0000) 
gdp LLC 6.5199 (1.0000) 1.5222 (0.9360) -16.7846 (0.0000) -14.5738 (0.0000) 
Breitung - - 3.5616 (0.9998) - - -2.4935 (0.0063) 
IPS 10.9900 (1.0000) -2.8310 (0.0023) -15.6955 (0.0000) -13.5751 (0.0000) 
ADF 4.1873 (1.0000) 94.7157 (0.0017) 336.2030 (0.0000) 272.7484 (0.0000) 
PP 4.2631 (1.0000) 36.4561 (0.9880) 317.8798 (0.0000) 332.5024 (0.0000) 
All Countries 
con LLC 19.1433 (1.0000) 6.0285 (1.0000) -21.8317 (0.0000) -25.3539 (0.0000) 
IPS 30.0911 (1.0000) 9.5503 (1.0000) -22.5111 (0.0000) -24.4532 (0.0000) 
ADF 7.2969 (1.0000) 100.7691 (0.9993) 810.4574 (0.0000) 807.3064 (0.0000) 
inc LLC 16.4152 (1.0000) 7.4724 (1.0000) -20.8688 (0.0000) -22.0061 (0.0000) 
IPS 18.9781 (1.0000) 5.3525 (1.0000) -23.3017 (0.0000) -24.0755 (0.0000) 
ADF 31.9135 (1.0000) 148.2908 (0.5241) 848.0230 (0.0000) 783.4654 (0.0000) 
gdp LLC 20.2612 (1.0000) 8.6653 (1.0000) -23.0359 (0.0000) -24.1754 (0.0000) 
IPS 22.7448 (1.0000) 7.7881 (1.0000) -22.7145 (0.0000) -23.4516 (0.0000) 
ADF 20.8293 (1.0000) 114.2061 (1.0000) 821.7684 (0.0000) 781.2358 (0.0000) 
* Levin Lin & Chu Test (LLC) and Breitung: Assume common unit root process; Im, Pesaran and Shin (IPS), ADF-Fisher Chi-square and 
PP-Fisher Chi-square: Assume individual unit root process. 
** Probabilities for Fisher tests are computed using an asymptotic Chi-square distribution. All other tests assume asymptotic norma
 Source: our own processing data in EViews 7. 
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Appendix B. Pedroni Panel Cointegration Tests 
Cointegration Test 
Panel 
Low Income Middle Income High Income All Countries 
Constant (p) 
con-inc 
Panel v-Statistic -1.4199 (0.9222) 1.9515 (0.0255) 0.5060 (0.3065) -0.5232 (0.3004) 
Panel rho-Statistic 1.4422 (0.9254) -2.2213 (0.0132) -1.1541 (0.1242) -1.6726 (0.0472) 
Panel PP-Statistic 1.2544 (0.8951) -2.8725 (0.0020) -1.4403 (0.0749) -2.1841 (0.0145) 
Panel ADF-Statistic 0.7418 (0.7709) -3.7901 (0.0001) -2.0483 (0.0203) -2.9431 (0.0016) 
Group rho-Statistic 2.9469 (0.9984) -0.3267 (0.3719) 0.1630 (0.5647) 1.6418 (0.9497) 
Group PP-Statistic 2.1841 (0.9855) -2.0853 (0.0185) -1.2597 (0.1039) -0.5554 (0.2893) 
Group ADF-Statistic 0.7964 (0.7871) -3.2131 (0.0007) -3.8337 (0.0001) -3.2695 (0.0005) 
Weighted Panel v-S -2.2798 (0.9887) 0.3659 (0.3572) 0.9846 (0.1624) -1.3163 (0.9060) 
Weighted Panel rho-S 1.8430 (0.9673) -1.1261 (0.1301) -1.5000 (0.0668) 0.4556 (0.6757) 
Weighted Panel PP-S 1.1886 (0.8827) -1.9021 (0.0286) -1.8886 (0.0295) -0.7750 (0.2192) 
Weighted Panel ADF-S 0.6410 (0.7392) -2.7250 (0.0032) -3.2002 (0.0007) -2.0553 (0.0199) 
con-inc-gdp 
Panel v-Statistic -2.2104 (0.9865) 0.06493 (0.2581) 0.5826 (0.2801) 0.6322 (0.2636) 
Panel rho-Statistic 2.0852 (0.9815) -0.3217 (0.3739) -0.4071 (0.3420) -0.5561 (0.2891) 
Panel PP-Statistic 0.7237 (0.7654)   -2.4541 (0.0071) -1.2729 (0.1015) -2.0150 (0.0220) 
Panel ADF-Statistic 0.6831 (0.7527) -3.3144 (0.0005) -1.9627 (0.0248) -2.7705 (0.0028) 
Group rho-Statistic 3.0291 (0.9988) 0.7690 (0.7790) 2.2383 (0.9874) 3.4134 (0.9997) 
Group PP-Statistic 0.6557 (0.7440) -2.4285 (0.0076) 0.4204 (0.6629) -0.7889 (0.2151) 
Group ADF-Statistic -0.0329 (0.4869) -3.3184 (0.0005) -1.9565 (0.0252) -2.8035 (0.0025) 
Weighted Panel v-S -2.7786 (0.9973) -0.4242 (0.6643) 0.3130 (0.3771) -2.3530 (0.9907) 
Weighted Panel rho-S 2.4539 (0.9929) -0.0771 (0.4693) -0.0115 (0.4954) 1.9934 (0.9769) 
Weighted Panel PP-S 1.1490 (0.9747) -2.1367 (0.0163) -0.8829 (0.1881) -0.5197 (0.3016) 
Weighted Panel ADF-S 1.0115 (0.8441) -2.9764 (0.0015) -2.2889 (0.0110) -1.4114 (0.0791) 
Constant + Trend (p) 
con-inc 
Panel v-Statistic 14.2312 (0.0000) 8.9584 (0.0000) 34.9650 (0.0000) 56.0146 (0.0000) 
Panel rho-Statistic -1.6159 (0.0531) 1.1910 (0.8832) 2.7404 (0.9969) 4.1340 (1.0000) 
Panel PP-Statistic -2.3697 (0.0089) 0.4430 (0.6711) 1.6632 (0.9519) 2.3878 (0.9915) 
Panel ADF-Statistic -2.9567 (0.0016) -1.7274 (0.0420) -0.4128 (0.3399) -1.0072 (0.1569) 
Group rho-Statistic 0.8549 (0.8037) 2.4842 (0.9935) 4.9013 (1.0000) 4.5589 (1.0000) 
Group PP-Statistic -1.3490 (0.0887) 0.8308 (0.7970) 3.7211 (0.9999) 1.6211 (0.9475) 
Group ADF-Statistic -2.8458 (0.0022) -1.0060 (0.1572) 0.3220 (0.6263) -2.2286 (0.0129) 
Weighted Panel v-S 11.5647 (0.0000) 9.1560 (0.0000) 24.2223 (0.0000) 24.9997 (0.0000) 
Weighted Panel rho-S -1.3568 (0.0874) 0.5909  (0.7227) 3.1501 (0.9992) 0.5458 (0.7074) 
Weighted Panel PP-S -2.7430 (0.0030) -0.5127 (0.3041) 2.1033 (0.9823) -1.7369 (0.0412) 
Weighted Panel ADF-S -3.3982 (0.0003) -1.6110 (0.0536) -0.6844 (0.2469) -3.6581 (0.0001) 
 
con-inc-gdp 
Panel v-Statistic 11.3010 (0.0000) 9.4915 (0.0000) 34.0266 (0.0000) 53.5317 (0.0000) 
Panel rho-Statistic 0.2907 (0.6144) 0.8402 (0.7996) 3.2716 (0.9995) 5.0899 (1.0000) 
Panel PP-Statistic -1.8023 (0.0358) -0.9411 (0.1733) 2.2013 (0.9861) 3.2835 (0.9995) 
Panel ADF-Statistic -2.5411 (0.0055) -3.2420 (0.0006) 1.2050 (0.8859) 1.4787 (0.9304) 
Group rho-Statistic 2.5006 (0.9938) 1.4006 (0.9193) 5.2364 (1.0000) 5.1337 (1.0000) 
Group PP-Statistic -1.5197 (0.0643) -1.9990 (0.0228) 3.7069 (0.9999) 0.0139 (0.5055) 
Group ADF-Statistic -2.2378 (0.0126) -3.0500 (0.0011) 1.6006 (0.9453) -2.2603 (0.0119) 
Weighted Panel v-S 9.3423 (0.0000) 10.3257 (0.0000) 22.6596 (0.0000) 23.4352 (0.0000) 
Weighted Panel rho-S 0.7695 (0.7792) -0.0538 (0.4785) 3.4513 (0.9997) 1.6853 (0.9540) 
Weighted Panel PP-S -1.6110 (0.0536) -2.3409 (0.0096) 2.3562 (0.9908) -2.0576 (0.0198) 
Weighted Panel ADF-S -2.6706 (0.0038) -3.5643 (0.0002) 1.0833 (0.8607) -4.1397 (0.0000) 
Source: our own processing data in EViews 7. 
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Appendix C. Kao and Fisher Panel Cointegration Tests 
Co-integration Test 
Panel 
Low Income Middle Income High Income All Countries 
con-inc 
Constant 
Kao -1.8184 (0.0345) 0.8387 (0.2008) -3.4878 (0.0002) -4.8296 (0.0000) 
Fisher (At most 1)* 67.22 (0.0761) 80.41 (0.0013) 51.30 (0.7207) 195.7 (0.0072) 
con-inc-gdp 
Kao -4.9500 (0.0000) -2.6026 (0.0046) -2.6386 (0.0042) -4.6653 (0.0000) 
Fisher (At most 2)* 47.88 (0.6364) 82.05 (0.0009) 58.78 (0.4466) 186.0 (0.0243) 
con-inc 
Constant + Trend 
Fisher (At most 1)* 46.11 (0.7036) 25.01 (0.9951) 54.14 (0.6195) 118.0 (0.9751) 
con-inc-gdp Fisher (At most 2)* 33.58 (0.9778) 34.90 (0.8840) 37.37 (0.9839) 102.1 (0.9990) 
* The results are presented from Trace Test; because data are annual, we have chosen 1 Lag interval; probabilities for Fisher Test are 
computed using asymptotic Chi-square distribution.  
Source: our own processing data in EViews 7. 
Appendix D. Summary of Cointegration Tests (results are presented at 5% level of significance) 
Co-integration Test 
Constant Constant + Trend 
Low Middle High All Low Middle High All 
con-inc 
Pedroni No Yes No** No Yes No No No 
Kao Yes No Yes Yes - - - - 
Fisher (At most 1) Yes No Yes No* Yes Yes Yes Yes 
con-inc-gdp 
Pedroni No Yes No No Yes Yes No No 
Kao Yes Yes Yes Yes     
Fisher (At most 2) Yes No Yes No Yes Yes Yes Yes 
* It is “Yes” (the variables are cointegrated) at 1% level of significance. 
** It is “Yes” (the variables are cointegrated) at 10% level of significance. 
Source: our own processing data in EViews 7. 
Appendix E. List of country panel data 
Our classification 
Low Income Countries Middle Income Countries High Income Countries 
 World Bank Classification*  
Low income  
(GNI per capita < 
US$1.045) 
Lower middle 
(US$1.046 < GNI per 
capita < US$4.125) 
Upper middle income  
(US$4.126 < GNI per capita < 
US$12.745) 
High income  
(GNI per capita > US$12.746) 
Bangladesh Bolivia Algeria Hungary Australia Korea Rep. 
Benin Cameroon Belize Jordan Austria Luxembourg 
Burkina Faso Congo, Rep. Botswana Malaysia Belgium Malta 
Ethiopia Egypt, Arab Rep. Brazil Mauritius Canada Netherlands 
Gambia, The El Salvador Bulgaria Mexico Chile New Zealand 
Kenya Guatemala China Namibia Cyprus Norway 
Madagascar Honduras Colombia Panama Denmark Portugal 
Mali Indonesia Costa Rica Peru Finland Singapore 
Mozambique India Cuba South Africa France Spain 
Rwanda Lesotho Dominican Rep. Thailand Germany Sweden 
Sierra Leone Morocco Ecuador Venezuela, RB Greece Switzerland 
Togo Philippines Gabon  Iceland United Kingdom 
Senegal  Ireland United States 
Zambia  Italy Uruguay 
  Japan  
* For 2015 fiscal year; GNI per capita is calculated using the World Bank Atlas method. 
Source: The World Bank, Data – Country and Lending Groups. 
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